. We found that no such phenomenon is observed. The bare superconducting islands film behaves as an insulator where transport occurs via hopping or tunneling between islands, but exhibits a weak signature of localized superconductivity at ∼18 K. When over coated with a La 1.65 Sr 0.35 CuO 4 film, it becomes superconducting with a T c onset of 16.6 K, which is less than that of a thick La 1.88 Sr 0.12 CuO 4 film (25.7 K). We therefore conclude that the lower T c in the bilayer is due to a conventional proximity effect.
A recent paper by Yuli et al. [1] has reported the observation of a large T c enhancement in bilayers of the non superconducting, heavily overdoped (OD) La 1.65 Sr 0.35 CuO 4 (LSCO-35) and superconducting underdoped (UD) La 1.88 Sr 0.12 CuO 4 (LSCO-12), in comparison with the bare film of the latter. This study was based on the idea that in the UD regime of the high temperature superconductors, T c is determined by phase fluctuations, while pairing without phase coherence occurs in the pseudogap regime at considerably higher temperatures [2, 3, 4, 5, 6, 7] , similar to the case of granular superconductors [8] . In the OD regime however, pairing and phase order occur simultaneously, with a robust phase stiffness. Therefore, in the interface of bilayers composed of UD and OD films, one can envision a scenario in which the high phase stiffness of the OD layer locks via Josephson coupling the phases of the preformed pairs in the UD layer. This together with the high pairing in the UD layer is expected to lead to a T c enhancement effect above that of both components [9, 10] . A large T c enhancements effect was reported by Gozar et al. in a similar bilayer system of La 1.55 Sr 0.45 CuO 4 and La 2 CuO 4 [11] . It is unclear to us whether this observation is due to the aforementioned combination of UD and OD layers, as it is questionable whether the ozonized La 2 CuO 4 which they used is actually underdoped.
Motivated by the these works, we turned to study bilayers consisting of an insulating LSCO-12 islands film (below the percolation threshold) coated by a continuous metallic LSCO-35 layer. The fundamental question here is whether a similar T c enhancement effect takes place also in such a granular system. This question touches upon the wider issue of the connection between nominally-granular and electronically-disorder superconductors [12] . In contrast to the case of bilayers made of continuous LSCO-12 and LSCO-35 films [1] , no T c enhancement effect was found here when the LSCO-12 film was granular. Although global phase-coherence was achieved upon the deposition of LSCO-35 layer on top of the insulating LSCO-12 islands film and a resistive superconducting transition was obtained, the corresponding transition temperature was smaller than that of a continuous film prepared under similar conditions. The transition temperature, however, was still lower but close to the apparent T c of the localized superconductivity in the islands (∼18 K). Our results are thus in accord with a conventional proximity effect where global phase coherence is achieved via Josephson coupling between the localized superconducting grains as discussed by Merchant et al. [8] .
The bilayers and films in the present study were grown epitaxially on (100) LaAlO 3 Since the nominal 5 nm thick LSCO-12 islands film is very sensitive to humid air, its exposure to the atmosphere was kept to a minimum (a few minutes), until it was mounted in the measuring probe in He gas ambient. The resistance versus temperature (R(T)) was then measured using the standard 4-probe dc technique, and the results are shown in Fig. 2 . The resistance of this film shows a metal to insulator transition at about 170 K, a signature of the superconducting transition with a maximum at 18 K and minimum at 11 K, and an insulating behavior at lower temperatures. Such type of 'reentrant superconductivity' behavior is typical of superconductor island films, and is attributed to localized superconductivity in the grains [13] . Although this feature does not lend itself to an accurate determination of the corresponding T c , it appears to be significantly lower than that of the continuous 50 nm thick LSCO-12 film (see Fig. 2 ). The conductance of this film is therefore due to hopping and/or tunneling between superconducting LSCO-12
grains. Hence we can refer to this film as an "islands film", as opposed to a continuously superconducting film (generally, when the film is thicker), since no superconducting We now turn to the main results of this study. After the nominally 5 nm thick LSCO-12
islands film was deposited on the whole wafer, a 50 nm thick LSCO-35 film was deposited on half of the wafer by the use of a shadow mask as shown in Fig. 1 . Then the mask was removed, and a nominally 3 nm thick layer of gold was deposited on the whole wafer at the More importantly, T c -onset in both bilayer and trilayer films are comparable to the location of the 'reentrant' peak feature observed in the R(T) curve of the islands film (Fig. 2) , which is associated with the onset of localized superconductivity in the LSCO-12 islands.
Our data are similar and in agreement with a previous study by Nesher et al. [14] where [1]. It should be noted that in Ref. [1] all the layers were grown on (100) SrT iO 3 (STO)
wafers. In this case, thicker base layers (either LSCO-35 or LSCO-12) were used in order to release tensile strains with the STO substrate, so that the interface of the bilayers will be less affected by strains. In the preset study, we chose to work with an LAO substrate since its lattice match with the various LSCO-x cuprates is better (cubic a axes are 0.3788 nm for LAO versus 0.3905 nm of STO while LSCO-10 has a 0.3784 nm lattice constant [15] ). The fact that no T c enhancement was found here, in contrast to Ref. [1] , may be due to the following reason. The enhanced T c in Ref. [1] was found to be confined to a continuous two-dimensional interface layer between the LSCO-12 and LSCO-35 films.
In the present study, a continuous two-dimensional interface layer cannot exist, since the LSCO-12 islands film was below the percolation threshold. Nevertheless, Josephson coupling between islands induced by either the Au or LSCO-35 ad-layers was sufficient for the actual emergence of global phase coherence in the bilayer and trilayer films in the present study.
In conclusion, conventional proximity effect and Josephson-coupling were observed in the present study in bilayers of an insulating LSCO-12 islands film with either LSCO-35 or Au. Although global phase-coherence developed in these films, the transition temperatures appeared to be limited by the proximity effect, showing no enhancement with respect to bare LSCO-12 films.
